These experiments have been made to determine the survival ratios of vegetative forms and spores of B. megatherium sp. under the influence of monochromatic ultraviolet light. As such they are an extension of previous irradiation studies made in this laboratory.
having 6 inch fused quartz lenses and prisms. The current for the lamp, which was operated at either 100 or 119 volts, was drawn from a 200 volt storage battery of large capacity. Irradiations were made only after the arc had been running for at least 2 hours. Its output was controlled by an attached quartz sodium photoelectric cell. Single spectral lines were selected and the monochromator was adjusted till the irradiation slit, 29 x 3 ram., was uniformly filled with light of one wave length. The sharp edges of the slit were used to mark the irradiated and standard areas on the surface of the agar, several areas being irradiated on a single plate. Before and after each experiment the energy flux at the point of irradiation was measured by a thermocouple calibrated with a carbon lamp standardized by the U. S. Bureau of Standards. Survival ratios were determined from counts after incubation of the number of colonies on the irradiated and control areas. The vegetative forms and spores of B. megatheriu~n were irradiated by light of the wave lengths 2536 ~, 2803/~, and 3132 /~. The results are tabulated in Tables I and II and graphically represented by Figs. 1 and 2. The survival ratios are averages of many counts, the mean number of control colonies for every point being 1580. Large counts are essential, especially for small survival ratios after prolonged irradiations, when the variations in the number of survivors influence the ratio very strongly. sion, though agreeing with the data on most other bacteria, conflicts with some recent experiments 2 in which it was found that the vegetative forms and spores of B. subtilis and the spores of B. rnegatherium sp. have the survival ratios following a multiple hit curve. These results showed a wide range of variation, however, and it seems probable that single cell suspensions were not obtained. Incident energies necessary for 50 per cent killing (Table III) were calculated by multiplying the incident energies per second by the time of irradiation giving the survival ratio 0.5. Spores evidently are destroyed by about twice as much energy as is required for the vegetative forms. Sensitivities are of the same order of magnitude as those prevailing with B. coli except that the 3132 /~ energy is much greater for B. megatherium. It would be interesting to determine from spectrophotometric studies whether this was due to differences in absorption spectrum. By making the assumption, which may or may not be true, that the spectra of B. megatkerium and B. colis are the same, an estimate can be formed of the energy absorbed per bacterium for 50 per cent death. The results, computed on the basis of measurements indicating that the average bacillus irradiated is a rod 2.2~ long and 0.9/~ in diameter, are listed in Table III . Ultraviolet microphotography 4 points to a very different absorption for spores; therefore no effort has been made to calculate the energy absorbed in them.
SUMMARY
Spores and vegetative forms of a strain of B. megat~rium were irradiated by ultraviolet light of the wave lengths 2536/~, 2803 ~, 8 Gates, F. L., J. Gen. Physiol., 1930-31, 14, 31. 4 Wyckoff, Ralph W. G.. and Ter Louw, A. L., ] . Exp. Med., 1931, 54, 449. and 3132 A. The killing rate of both bacteria and spores is exponential, in agreement with irradiation results on other bacteria. Twice as much incident energy is needed to kill the spores as the vegetative forms (50 per cent death).
The absorbed energy per bacterium for 50 per cent killing has been calculated on the assumption that the absorption of the vegetative ceUs is the same as that of colon bacilli. These results are compared with previous measurements on other bacteria.
I am indebted to Dr. R. W. G. Wyckoff for his kind interest in this work.
